Acid-base state and intermittent breathing in the torpid bat, Eptesicus fuscus.
The effects of intermittent breathing on acid-base state and blood gases were characterized in the torpid bat, Eptesicus fuscus, during steady-state torpor between body temperatures (Tb) of 5 and 37 degrees C. Arterial blood samples were taken from indwelling catheters without disturbing the torpid state. Arterial pH (pHa) of samples taken without knowledge of ventilatory state rose by 0.15 units from 37 to 5 degrees C with a delta pHa/delta Tb slope over this range of -0.0055 U/degrees C. However, at and below Tb = 20 degrees C, Eptesicus fuscus breathes intermittently with typical apneic periods of 40-150 min and 4-12 min at 10 and 20 degrees C, respectively. Samples taken at the end of a ventilatory bout and near the end of an apneic period at Tb = 20 degrees C revealed cyclic changes in pH (from 7.49 +/- 0.02 to 7.34 +/- 0.01), PO2 (from 96.6 +/- 3.4 to 30.8 +/- 3.9 Torr), and PCO2 (28.2 +/- 1.4 to 45.9 +/- 1.5 Torr). Between 10 and 37 degrees C, end-ventilatory pHa varied inversely with temperature with a delta pHa/delta T slope of -0.011 U/degrees C. Because intermittent breathing is common to many animals during hibernation, these results demonstrate the importance of coordinating blood sampling with ventilatory state for a reliable interpretation of acid-base regulation under these conditions.